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23
Cachexia, characterized by skeletal muscle mass loss, is a major contributory factor to patient 24 morbidity and mortality during cancer. However, there are no reports on the rate of myofibrillar 25 protein synthesis (MPS) in skeletal muscles that vary in primary metabolic phenotype during 26 cachexia, in large part because of the small-size muscles and regional differences in larger 27 muscles in the mouse. Here we describe a sensitive method for measurement of MPS and its mouse muscles. This method should be useful for studies in other animal models for quantifying 40 effects of cancer and anti-cancer therapies on protein synthesis in cachexia, and particularly for 41 analysis of sequential muscle biopsies in a wide range of animal and human studies.
INTRODUCTION
44
Skeletal muscle is a highly plastic tissue, which can undergo hypertrophy or atrophy in response 45 to a variety of stimuli, including: disuse, variations in nutritional and hormonal status, aging, 46 exercise, chronic diseases and associated metabolic syndromes (15, 21, 27) . Cachexia, is a 47 chronic wasting condition associated with inflammatory diseases such as cancer and is 48 characterized by severe loss of both muscle and adipose tissue mass (11, 20) . Losses in muscle 49 mass lead to muscle weakness and impaired muscle function, which can negatively impact 50 quality of life, response to therapy, and can increase mortality (22, 24, 26 wasting, and the role of muscle phenotype in the process (7, 9, 12, 18 Laboratories (Bar Harbor, ME) and crossed with C57BL/6 female mice at the University of 91 South Carolina's animal resource facility. Offspring were genotyped as heterozygotes by PCR for the Apc gene as described by Mehl et al.(18, 19) All mice were housed in standard 
MPS-myofibrillar protein synthesis, MPP-myofibrillar protein pellet, FAAP-free amino acid pool
All statistical analyses were performed using GraphPad Prism (La Jolla, CA). All 158 comparisons were analyzed using a Student's two-tailed t-test, with significance set at p ≤ 0.05. (Fig. 1B, insert) .
178
Using the optimized MRM conditions and the formula above, myofibrillar protein 179 synthesis was quantified in various skeletal muscles (Fig. 2) . The mice chosen for the study, at MPS is significantly higher in the red portion of the gastrocnemius and the soleus muscle 202 compared to the white portion of the gastrocnemius and the plantaris muscle in the mouse. This is consistent with the observation that MPS in glycolytic muscle fibers is more susceptible to 204 wasting compared to oxidative fibers in humans and rats (10, 13, 30 compared to the C57BL/6 controls animals (aged 10 wk) (Fig. 3) . These results illustrated that
209
there was no significant difference in MPS across genotypes, which supports the observation that 10.0 ± 0.6 6.3 ± 0.5 * Plantaris (mg)
18.1 ± 0.6 10.5 ± 0.8 * Gastrocnemius (mg) 134.3 ± 3.5 68.5 ± 6.1 * Diaphragm 71.3 ± 1.6 30.5 ± 2.7 * 
